Maternal green tea extract supplementation to rats fed a high-fat diet ameliorates insulin resistance in adult male offspring.
Maternal overnutrition is associated with increased risk of metabolic disorders in the offspring. This study tested the hypothesis that maternal green tea (GT) supplementation can alleviate metabolic derangements in high-fat-diet-fed rats born of obese dams. Female Sprague-Dawley rats were fed low-fat (LF, 7%), high-fat (HF, 30%) or HF diet containing 0.75% or 1.0% GT extract (GT1, GT2) prior to conception and throughout gestation and lactation. Both doses of GT significantly improved metabolic parameters of HF-fed lactating dams (P<.05). Birth weight and litter size of offspring from HF dams were similar, but GT supplementation led to lighter pups on day 21 (P<.05). The weaned male pups received HF, GT1 or GT2 diet (dam/pup diet groups: LF/HF, HF/HF, HF/GT1, HF/GT2, GT1/HF and GT2/HF). At week 13, they had similar weight but insulin resistance index (IRI), serum nonesterified fatty acid (NEFA) and liver triglyceride of rats born to GT dams were 57%, 23% and 26% lower, accompanied by improved gene/protein expressions related to lipid and glucose metabolism, compared with the HF/HF rats (P<.05). Although HF/GT1 and HF/GT2 rats had lower serum NEFA, their insulin and IRI were comparable to HF/HF rats. This study shows that metabolic derangements induced by an overnourished mother could be offset by supplementing GT to the maternal diet and that this approach is more effective than giving GT to offspring since weaning. Hence, adverse effects of developmental programming are reversible, at least in part, by supplementing bioactive food component(s) to the mother's diet.